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Projected  area  bounded  by  chines  and  transom,  in 
plan  view 

Breadth  over  chines  at  any  point 
Mean  breadth  over  chines,  A/L 
Breadth  over  chines  at  transom 
Maximum  breadth  over  chines 
Engine  brake  horsepower 

Draft  coefficient,  aft;  equals  draft  at  0#L  (measured 
from  tangent  to  mean  buttock  at  stern)  multiplied  by 
A/V 

Draft  coefficient,  forward;  equals  draft  at  100J&L 
(measured  from  tangent  to  mean  buttock  at  stern) 
multiplied  by  A/V 

Effective  Horsepower 

Froude  number  based  on  volume,  in  any  consistent  units 

•z/gv35" 

Acceleration  due  to  gravity 

Overall  length  of  the  area,  A,  measured  parallel  to 
baseline 

Longitudinal  center  of  gravity  location 

Effective  power,  ft-lb/sec 

Total  resistance 

Total  model  resistance,  lb 

Wetted  surface,  area  of 
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Intersection  of  chine  with  spray,  forward  of 
C$L,  ft  . 

Angle  with  horizontal  of  tangent  to  mean  buttock  at 
stern,  deg 

Deadrise  angle  of  hull  bottom,  deg 
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deg 

Displacement  at  rest,  volume  of 
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ABSTRACT 

Four  existing  models  of  planing  craft  were  retested  at 
the  Taylor  Model  Basin's  "standard  condition"  for  planing 
boat  models.  The  test  results  for  each  model  are  presented 
in  a  design  data  sheet.  The  data  are  compared  to  show  the 
effects  of  differences  in  hull  form.  These  comparisons  are 
independent  of  differences  in  hull  loading,  in  LCG  location, 
or  in  size  of  boat.  Auxiliary  graphs  are  included  to  assist 
in  making  estimates  of  speed  and  pov;er  for  new  designs. 

INTRODUCTION 

The  Taylor  Model  Basin  has  accumulated  a  number  of  models 
of  planing  boats  which  were  tested  for  smooth  water  performance 
in  previous  years.  In  general  each  of  these  models  was  built 
to  represent  a  particular  boat  and  the  test  results  in  each  case 
were  presented  in  dimensional  form  for  a  boat  of  specific  size. 

In  general  the  hull  forms  and  the  teat  conditions  were  unrelated. 
Data  of*  this  kind  are  not  well  suited  for  answering  one  of  the 
chief  questions  that  arises  in  design  work,  -  the  question  as 
to  the  relative  merit  of  different  hull  forms.  When  planing 
boat  data  of  the  kind  referred  to  above  are  compared,  even  in 
dimensionless  form,  differences  in  performance  due  to  differences 
in  hull  form  are  usually  confused  or  obscured  by  two  factors: 

(a)  By  differences  in  hull  loading  and  LCG  location. 

(b)  By  differences  in  size  of  boat  to  which  the  model 
resistance  is  corrected. 

Fortunately  these  kinds  of  differences  can  be  eliminated  by 
adopting  the  practice  of  testing  each  model  at  a  standard  condi¬ 
tion  of  hull  loading  and  LCG  location,  and  correcting  the  resist¬ 
ance  data  from  each  model  to  the  same  full  size  displacement. 

This  has  now  been  done  for  four  of  the  models  of  planing  boats 
which  were  on  hand  at  the  Model  Basin,  and  the  results  are 
given  in  the  present  report. 

STANDARD  TEST  CONDITIONS 
Definition  of  hull  loading 

The  definitions  of  hull  loading  and  of  LCG  location  for  the 
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significant  and  useful.  Hull  loading  is  defined  here  as  the 
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ratio  A/V2^.  as  proposed  in  Reference  1*.  The  suitability  of 
this  coefficient  can  probably  best  be  shown  by  analogy  of  the 
planing  boat  to  the  airplane.  At  high  speed  -a  planing  boat's 
chief  support  is  not  from  buoyancy,  but  from  that  type  of  lift 
which  supports  an  airplane,  i.e..  dynamic  lift.  Accordingly, 
the  important  factors  affecting  the  design  and  performance  of 
the  planing  hull  are  not  those  involving  the  waterline  at  rest 
or  the  shape  of  the  underwater  hull  at  rest,  as  in  the  case  of 
the  displacement-type  hull;  instead,  the  important  factors  are 
those  influencing  the  performance  of  the  planing  bottom  in 
providing  effective  dynamic  lift.  And,  as  the  projected  wing 
area  is  of  fundamental  Importance  in  the  case  of  the  airplane, 
so  is  the  projected  bottom  area  of  fundamental  importance  in 
the  case  of  the  planing  boat.  It  may  be  pointed  out  as  an 
objection  that  when  a  boat  is  planing  at  high  speed  in  smooth 
water  a  large  proportion  of  the  bottom  area  Is  unwetted,  and 
therefore  is  making  no  contribution  to  the  dynamic  lift.  In 
the  more  important  and  critical  condition  of  operation  in  rough 
water,  however,  the  entire  bottom  area  contributes  periodically 
to  the  dynamic  lift.  Therefore  in  rough  water,  and  especially 
In  a  following  sea.  the  magnitude  and  disposition  of  this  area 
assume  very  great  Importance. 

Row  in  the  case  of  the  airplane  a  significant  relationship 
Involving  the  wing  area  is  the  "wing  loading",  which  is  the  ratio 
of  the  gross  weight  to  the  projected  wing  area.  A  somewhat 
similar  relationship  is  significant  for  the  planing  boat.  How¬ 
ever,  it  is  not  appropriate  to  use  the  identical  ratio  in  this 
case.  The  reason  for  this  can  probably  best  be  shown  by  means 
of  an  example.  Assume  that  we  have  a  boat  30  feet  long  with  a 
projected. bottom  area,  A,  of  180  ft2  and  a  gross  weight  of  8000 
lb,  and  also  a  geometrically  similar  boat  60  feet  long  and  of 
corresponding  weight.  The  ratio  A,  or  "bottom  loading",  for  the 
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30-ft  boat  is  then  180  lb/ft  .  Since  the  linear  dimen¬ 

sions  of  the  large  boat  are  twice  those  of  the  small  boat,  the 
bottom  area  of  the  large  boat  equals  (2)z  times  the  bottom  area 
of  the  small  boat,  and  the  gross  weight  of  the  large  boat  equals 
(2)-3  times  the  gross  weight  of  the  small  boat*  The  "bottom 
loading"  for  the  60-ft  boat  is  then; 


*  :  ?8oV(2)i3  *  2  •  x  89-° 

Evidently  then,  "bottom  loading"  in  lb/ft2  is  a  function  of 
absolute  size  and  is  therefore  unsuitable  as  a  criterion  of  the 


♦  References  are  listed  on  page  8. 
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relationship  between  gross  vreight  and  bottom  area  for  different 
sizes  .'of  boats.  In  the  example  just  considered  a  suitable 
coefficient  would  have  yielded  identical  valu.es,  since  the 
boats  :we!ri  geometrically  similar.  If  the  relationship  is 
changed  from  A/A  to  ^2/b/A,  the  ratio  will  no  longer . be  affected 


a  dimensionless  ratio  is  attained  which  has  some  physical  sig¬ 
nificance  and  which  is  not  affected  by  differences  in  water 
density  (as  between  a  full  size  boat  in  salt  water  and  the 
corresponding  model  in  fresh  water).  Inverting  this  we  obtain 
the  area  coefficient,  A/y2/3,  as  proposed  in  Reference  1.  The 
value  of  this  area  coefficient  is  7.2  for  both  of  the  boats  in 
the  present  example.  This  ratio  has  a  useful  physical  inter¬ 
pretation;  it  indicates  the  ratio  of  the  projected  bottom  area 
of  the  boat  to  the  area  of  one  side  of  a  cube  whose  volume 
equals  the  volume  of  water  displaced  at  rest. 


by  absolute  size-  and  a  useful  criterion  or  loading  van  nave 
been  attained.  In  the  present  example  A2' 3/A  =  2.22  for  both 
boats.  If  the  ratio  is  further  altered  fromA^'-VA  to  V^-'/A 


Definition  of  LCG  location 


Analogy  to  aircraft  practice  is  also  useful  in  arriving  at 
a  satisfactory  method  of  defining  LCG  location.  The  problem 
involved  is  indicated  by  Figure  1  which  shows  plan  views  of  the 
bottoms  of  two  planing  boat  designs.  Design  I  has  a  narrow 
transom,  with  the  centroid  of  the  projected  bottom  area  and  the 
petition  of  maximum  breadth  relatively  far  forward.  Design  II 
has  a  wide  transom,  with  the  centroid  of  the  projected  bottom 
area  arid  the  position  of  maximum  breadth  relatively  far  aft. 

It  seems  evident  that  it  would  not  be  correct  to  consider  that 
these  two  designs  have  corresponding  center  of  gravity  -  locations 
simply  if  the  LCG's  of  the  two  designs  are  located  at  the  same 
percentage  points  on  the  centerline  lengths.  This  would  be  some 
what  the  same  as  if  an  aerodynamicist  were  to  treat  his  longi¬ 
tudinal  C.G.  location  in  terms  of  the  centerline  chord  of  the 
wing,  without  regard  to  the  amount  of  sweep back  of  the  wing . 

The  aerodynamicist,  of  course,  does  not  do  this;  instead  he 
treats  the  LCG  location  in  terms  of  the  moan  aerodyroric  chord 
of  the  entire  wing.  A  similar  effect. is  achieved  for  planing 
boats  by  DTKB's  practice  of  treating  the  longitudinal  center 
of  gravity  in  terms  of  the  distance  from  the  centroid  of  the 
area,  A. 

In  order  to  arrive _at  representative  average  values  of 
A/y2/3  and  LCG  location,  the  weights,  hull  areas  and  LCG 
locations  for  a  number  of  planing  boat  designs  were  evaluated 
in  Reference  1.  From  this  evaluation,  the  standard  condition 
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selected  for  tests-of  planing  boat  designs  at  the  Model  Basin 
corresponds  to  k/^r'^  =  7,  and  the  LCG  located  at  6#L  aft  of 
the  centroid  of  the  area  A. 


Four  models  were  retested  at  this  standard  condition  and 
the  results  are  given  in  this  report  in  Figures  2  through 
In  addition,  Model  3592-1  (Figure  2)  was  tested  at  A/T2'^  *  7, 
with  the  LCG  at  1<#L  aft  of  the  centroid  of  A,  and  Mtodel  3722 
(Figure  5)  vas  tested  at  k/^r'^  -  8,  with  the  LCG  at  6#L  aft 
of  the  centroid  of  A. 

DESIGN  DATA  SHEETS 


The  test  results  for  each  model  are  presented  in  a  design 
data  sheet,  as  proposed  in  Reference  1*  The  dimensionless  speed 
coefficient  used  is  Froude's  number  based  on  volume  of  water 
displaced  at  rest ,  referred  to  as  F^ .  The  effect  of^using 
this'  speed  coefficient  is  the  same  as  that  of  using  (K)  .  By 
using  Fw? .  however,  an  unnecessary  constant,  VVfT'  is  avoided 
(Pnj  -  ? vhareas  <f)  =  TOT-  v/fapS). 


Curves  of  the  dimensionless  power  coefficient,  — .. X9,. ILy 

wg1/2v7/6 

are  included  in  the  performance  characteristics  section  of  each 
design  data  sheet.  The  advantages  pf  using  this  power  coeffi¬ 
cient,  and  also  the  speed  coefficient  F^ ,  are  clearly  explained 
in  Reference  2. 


The  main  reason  for  the  form  in  which  the  performance 
characteristics  are  presented  is  so  that  the  designer  can  pick 
the  most  efficient  hull  form  with  the  least  effort.  The  curves 
of  R/A  as  they  appear  in  the  design  data  sheets  can  be  compared 
directly  to  show  the  relative  merit  of  different  hull  forms, 
throughout  the  speed  range.  The  same  picture  of  relative  merit 
will  be  shown  by  a  comparison  of  the  curves  of  power  coefficient. 
The  latter  curves  are  also  included  for  another  purpose,  however, 
as  will  appear  later.  The  curves  of  <*•  and  of  S/v2^,  for  the 
different  designs,  can  also  be  compared  directly  to  show  how 
the  angle  of  attack  and  the  wetted  areas  of  different  designs 
compare . 


ESTIMATING  THE  SPEED  OF  A  NEW  DESIGN 

Auxiliary  graphs,  Figures  6,  7  and  8  are  included  to  assist 
in  applying  the  information  in  the  design  data  sheets  to  specific 
design  problems.  Assume  for  example  that  it  is  desired  to 
estimate  the  speed  of  a  50,000  lb  boat  having  an  engine  horsepower 
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of  1200  bhp;  the  hull  form  and  loading1  to  be  similar  to  that 
for  Model  3626,  which  is  shown  in  Figure .3*  -  Since  J*he-  design 
data  sheet:  gives  resistance  and  ehp  data  without  appendages  it  - 
is  first  necessary  to  estimate  the  value  of  the: ratio  of  ehp 
without  appendages  to  bhp  with  appendages.  For  the  present, 
example  the  value  of  this  ratio  would  be  about  0,5*  'Then,  ehp 
(without  appendages)  =  0.5  *  bhp  (with  appendages)*5  600.  Then 
from  Figure  6,  the  value  of  the  power  coefficient,  10  P/wg-1-/2V'7/o 
is  3*24.  Now  the  curve  of  power  coefficient  in  each  of  the 
design  data  sheets  was  necessarily  calculated  for  a  specific 
full  scale  displacement.  As  indicated  the  displacement .assumed 
was  100,000  lb.  Therefore  Figure  7  has  been  prepared" to  assist 
in  converting  between  power  coefficients  at  100,000  lb  displace¬ 
ment  and  power  coefficients  at  other  values . of  displacement. 

The  procedure  for  the  present  example  is;-to;ehter  the  horizontal 
scale  of  Figure  7  with  the  value  of  displacement  (.50,000  lb); 
then,  from  this  point  extend  a  vertical  line  to  the  power 
coefficient  value  of  3. 84  in  the  family  of  curved  lines.  From 
this  point  extend  a  horizontal  line  to  the  scale  at-  the  left 
side  of  the  graph  and  here  read  off  the  value  of  pov/er  coeffic¬ 
ient  for  100,000  lb  displacement  (3.60  in  this-  case).  • 


The  family  of  curved  lines  in  Figure  7  indies  -u- .constant 
values  of  the  power  coefficient  for  displacements  ranging  from 
20,000  to  160,000  lb.  The  horizontal  lines,  together  with  the 
scale  at  the  left  of  the  graph,  indicate  corresponding  constant 
vaiias  of  the-  power  coefficient  for  100,000  lb  displacement. 

The  fact  that  the  value  of  this  dimensionless  pov/er  coefficient 
varies  with  displacement  (i.e.,  with  size  of  boat),  is  caused, 
of  course,  by  the  fact  that  the  larger  of  two  similar  boats 
will  have  a  higher  value  of  Reynolds'  number  than  the-  smaller 
ooat  when  the  two  are  operating  at  corresponding'  speeds ;  there¬ 
fore  the  frictional  resistance  coefficients,  and  hence  also 
the  values  of  power  coefficient,  will  be  lower  for  the  large 
boat  than  for  the  small  boat.  In  the  present  example  the 
magnitude  of  the  correction  for  difference  in  size  is  very 
small:  the  value  of  the  power  coefficient  is  only  about  1-2 
less  for  100,000  lb  displacement  than  for  50,000  vD  displace¬ 
ment.  At  higher  speeds,  and  with  greater  differences  in  dis¬ 
placement,  the  magnitude  of  the  correction  can  become  appreci¬ 
able  .  Figure  7  shows  for  example  that  when  the  value  of  power 
coefficient  for  20,000  lb  displacement. equals  8.2,  the  corres¬ 
ponding  value  for  100,000  lb  displacement  is  7.74,  which  is 
5.6/j  less. 
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The  next  step  in  estimating  the  speed  for  the  50,000  lb, 

1200  bhp  boat  is  to  enter  the  power  coefficient  curve  in  Figure  3 
with  the  value  of  3.8.  The  corresponding  value  of  Fnn  is  found 
to  be  3.04.  Entering  Figure  8  with  this  value,  at  a  displacement 
of  50,000  lb,  we  obtain  an  estimated  speed  of  31  knots. 

ESTIMATING  THE  POWER  FOR  A  NEW  DESIGN 

The  information  in  the  design  data  sheets  can  also  be 
used  for  the  reverse  process,  i.e.,  to  estimate  the  ehp 
required  for  a  given  speed  and  gross  weight.  Either  the  curve 
of  R/A  or  the  curve  of  power  ooefflcient  can  be  used  for  this 
calculation.  The  procedure  is  essentially  the  reverse  of  the 
procedure  just  indicated. 

1  COMPARISON  OF  RESISTANCES 

’  The  curves  of  R/A  (or  of  10  P/wg*^2V^)  in  Figures  2,  3, 

4  and  5  can  be  compared  directly  to  show  the  relative  resistances 
(or  power  requirements)  of  the  different  designs.  The  resistances 
are  compared  in  Figure  9.  This  comparison  is  on  the  basis  of 
equal  size  (i.e.,  equal  area.  A,  and  equal  gross  weight),  equal 
speed,  and  corresponding  center  of  gravity  location.  The  re¬ 
maining  differences  in  resistance  are  caused  by  differences  in 
hull  form. 

As  discussed  in  Reference  1,  the  superiority  of  Model  3722 
over  Model  3720  cen  be  attributed  to  the  much  smaller  amount  of 
twist  in  the  hull  bottom  of  Model  3722.  It  is  evident  from 
Pigure  9  that  Models  3626  and  3722  are  the  two  designs  which 
Are  of  the  most  interests  Model  3626  because  it  has  the  least 
resistance  at  high  speeds,  and  Model  3722  because  it  has  the 
lowest  average  resistance  throughout  the  speed  range.  The 
chief  difference  between  the  hull  forms  of  Models  3626  and 
3722  is  that  the  length/beam  ratio  of  Model  3626  is  appreciably 
lower  than  that  of  Model  3722.  It  was  shown  in  Reference  1  that 
length/beam  ratio  has  an  appreciable  Influence  on  resistance; 
also  it  was  pointed  out  that  the  choice  of  the  length/beam  ratio 
for  a  new  design  depends  to  a  large  extent  on  the  size  of  the 
boat  and  on  the  type  of  service  intended.  For  these  reasons 
it  is  desirable  to  compare  the  performance  of  different  hull 
forms  on  the  besia  of  equal  length/beam  ratio.  This  suggests 
a  graph  like  Figure  10,  in  which  R/A  is  plotted  against  length/ 
beam  ratio  for  several  different  values  of  the  speed  coefficient. 
The  data  from  the  four  designs  reported  on  here  are  plotted  in 
this  graph.  A  useful  advantage  can  now  be  derived  from  the 
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fact  that  except  for  the  difference  in  length/beam  ratios, 
and  some  difference  in  the  extreme  bow  portions)  Models  3°26 
and  3722  are  very  similar.  The  bow  portions  are  dry  in  smooth 
water  at  all  but  very  low  speeds  end  therefore  have  no  effect 
on  the  smooth  water  resistance  for  the  speeds  of  significance. 
Evidently  then,  lines  connecting  the  data  points  for  Models 
3626  and  3722  in  Figure  10  will  indicate  the  trend  of  the 
effect  of  length/beam  ratio  on  resistance  for  the  different 
speeds.  Linos  of  this  sort  are  drawn  in  the  figure.  However, 
instead  of  depending  entirely  on  the  data  from  only  two  models, 
additional  data  (not  included  here)  from  other  pairs  of  models 
which  were  similar  except  for  differences  in  length/beam  ratio, 
were  used  to  guide  the  slopes  to  which  the  lines  should  be  drawn. 
Accordingly  it  was  possible  to  extend  the  lines  of  Figure  10 
over  a  greater  range  of  length/beam  ratio,  and  to  have  more 
confidence  in  their  significance,  than  if  they  depended  only 
on  the  limited  data  shown. 

The  lines  of  Figure  10  illustrate  the  fact  that  for  speeds 
below  Fny  *  2.5,  planing  boat  resistance  decreases  with  increasing 

length/beam  ratio.  At  higher  speeds  (up  to  Fnv  equals  about  4.2) 
the  resistance  increases  with  increasing  length/beam  ratio. 

By  means  of  Figure  10  it  is  now  possible  to  make  resist¬ 
ance  comparisons  which  are  not  affected  by  differences  in 
length/beam  ratio.  When  resistance  data  are  available  for  a 
new  design  they  can  be  plotted  on  Figure  10,  Then  at  each 
speed  the  vertical  distance  from  the  data  point  for  the  new 
design  to  the  line  in  the  graph,  will  show  the  difference 
between  the  resistance  of  the  new  design  and  a  hull  of  the  form 
represented  by  Models  3626  and  3722,  but  having  the  same  length/ 
beam  ratio  as  the  new  design.  Or,  alternatively,  the  resistance 
curve  for  the  new  design  can  be  compared  with  a  curve  constructed 
from  Figure  10  using  the  length/beam  ratio  of  the  new  design. 

By  eliminating  the  effect  of  length/beam  ratio  in  this  way  it 
will  be  possible  to  see  the  effects  on  resistance  of  the  other 
hull  form  parameters. 
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PLANING  BOAT  DESIGN  DATA  SHEET 
DAVID  W.  TAYLOR  MODEL  BASIN 

JUNE  I93S 


DT MB  MODEL  3592-1 


i/»  SCALE 


MODEL  DATA 


BASIN  max  swsd  »aain 
BASIN  SIZE  2968'x21'*(10'and  16') 
OATE  OF  TEST  43  «B  55 
WATER  TEMP 

APPENDAGES  SI-RAT  WRITS 
TURBULENCE  STIM.  HOW 
MODEL  MATERIAL  WOOD 

MOOEL  FINISH  TAINT 


TEST 


13. *3  8.2 

16.17  8.08 


6.73 


I  6.08  |  6.58 


17.79  7.92 

19.64  7.7 


81.68  7.! 


93.29  7.3 

24. J1  6.5 


25.43  6,7 

26.89  6.6 


27.9*  6.58 

29.*5  6.5 


5.46 


I  4.00  I  5.38 


31.01  6.3 

32.80  6.54 


34,87  6.5 

36.96  6.58 


23.57 


10.90  25.15 


11.87 1  26.53 


13.85  30.11 


14.821  31.79 


8,28  6.42 


8.25  6.17  7.04 


8.08  5.83  6.88 


7.92  5.71  6.67 


7.67  5.33  6.46 


7.50  5.00  6.29 


7.35  4.75 


7.25  4.58  I  6.04 


33.59 


35.78 


38.14 


18.75  40.55 


7.08  4.17 


7.08  4.04 


7.08  I  3.87 


3.71  5.68 


REMARKS: 


Relatively  hi|h  ratio  end  exceaslve  twlat  (Indicated  by  rata  of  chi: 
angle ,8)  live  poor  raalatanca  characterlatlca  at  Pa 2.8.  Ralatlva 


sections  associated  with  narrow  atarn  give  low  raalatanca  at  F. 


average  raalatanca  at  2,3^Tnt7  <^2.8 


X  TEST  CONDITIONS 


"yl/» 

*yi/> 

MAXIMUM 

STABLE 

_ Eq2_ 

T. 

a 

DRAFT 

FWD. 

COEFF. 

AFT. 

7.00 

6.29 

1 

1 

■ 

• 

• 

■ 

1 

• 

laid8* 

BOW 

+  0.30° 

1.062 

1.292 

7.00 

6,29 

2.1CPX  • 
BOW 

-  0a70° 

1.527 

0,990 

H  FORM  CHARACTERISTICS 


*1 _ ;__j _ L 

-§-%  L/B*=  5.65  ! 

**  60  ■  L/Bx=  9.07  -I- 

B/B,*  o.82i  j 

40i — r~i — r 


CENTROID  OF  A 
AT  *5TT%L 


MEAN  BUTTQC 


60  70 


m  LINES 
MOOEL 


FULL  SIZE 


A«  13.536  •«.  ft.  A*  1096.4  a4. 
L'  8,742  ft.  L»  78.68  ft. 

B,e  1.548  ft.  4*  13.93  ft. 


Si,  « 


ST 

vj|  i 


Ta  1  rfl 


>  kPH/i 


111  -i-i  i  m 

1U.  :  i  I -kk’ 


ij  1^. 

ilPi'iy, 


Figure  2  -  Design  Data  Sheet  for  Model  3! 


PLANING  BOAT  DESIGN  DATA  SHEET 
DAVID  W.  TAYLOR  MODEL  BASIN 

JUNE  1955 


DTMB  MOOEL  3592-1 


1/9  SCALE 


60  FT.  PT  8 


:L  DATA 

ran  bash 

968'i21'x(i6'and  16') 
ST  !3  m  55 
tfr 

ana  strips 
STIM.  non* 

:MAL  boob 

H  RATlff 


TEST  B 

v« 

% 

WL„ 

WLfi 

WL» 

3.98 

*.97 

7-30 

8.46 

7.33 

7.75 

12*23 

8.42 

6.96 

7.42 

5.93 

14.76 

8.35 

6.62 

7.25 

8.93 

16.73 

8.28 

6.42 

_Zi xL 

7.90 

18.91 

8.2? 

6.17 

7.04 

8.90 

21.37 

8.08 

5.83 

6.88 

■  9.88 

*3.57 

7.92 

5.71 

6.67 

10.90 

25.15 

7.67 

5.33 

6.46 

11.87 

26.53 

7.50 

5.oo 

6.29 

12.81 

28.28 

7.35 

*.75 

8.13 ,, 

13.85 

30.11 

7.25 

4.58 

6.04 

14.82 

31.79 

7.08 

*•2} 

15.82 

33.59 

7.08 

4.17 

5.83 

16.76 

35.78 

7.08 

♦•04 

5-75 

17.7* 

38.1* 

7.08 

3.87 

5.75 

18.75 

*0.55 

7.0* 

3.71 

5.68 

REMARKS' 

Xalat.yaly  high  Ji-retle  and  axceaalva  twin  (lndloatad  by  rata  of  change  of 
BA 

aafUp)  fl»*  poor  miitinci  eharactariitlea  at  2.8.  Ralatlvaly  atraight 

sactlona  aaaaciatttl  with  narrow  atarn  glwa  low  raalatanca  at  ?a^_,  <^2.3  and 
avaraga  raslatanea  at  ?.3<^Fn^  <( 2 .S 


I  TEST  CONDITIONS 


TEST 

a. 

it> 

A, 

lb 

A 

yi/» 

Ja. 

MAXIMUM 

STABLE 

'nv 

T. 

a. 

DRAFT 

FWD. 

COEFF. 

AFT. 

CO  AFT 
OF 

CCNTROIO 
OF  A 

LCG 

V.L 

A 

167.5 

125,575 

7.00 

6.29 

i»icAx 

BON 

+  0.30° 

1.062 

1.292 

10.  ota 

38.3 

B 

167.5 

125,575 

7.00 

6.29 

2  .  ltPa 
BOW 

-  0.70® 

1.527 

0.990 

6.051 

42.3 

n  FORM  CHARACTERISTICS 


HI  LINES 
MOOEL 

A.  13.536  at.  rt. 
L«  8.7**  ft. 
e^a  1.8*8  ft, 


FULL  SIZE 

A*  1086.*  *r.  rt 
L»  78-68  ft. 
Et*  13.93  ft. 


mb  urn  •  ■< 


PLANING  BOAT  DESIGN  DATA  SHEET 
DAVID  W.  TAYLOR  MODEL  BASIN 

JUNE  1955 

DTMB  MODEL  3626  fa  SCALE  70 


MODEL  OATA 

BASIN 

HIGH  SPSRD  BASIN 

BASIN  SIZE  2968,*2i'x(io'«nd  «•) 

DATE  OF  TEST  6  OCT  5* 

WATER  TEMP  73°  P 

APPENDAGES  SPRAT  STRIPS 

TURBULENCE  STIM.  "OltB 

MODEL  MATERIAL  FOOD 

MOOEL  FINISH 

TEoT  NO.  5 

PAIRf 

EH 

cn 

wm 

wm 

XZ11 

RES 

BO 

■xs 

EX3 

fsm 

7.*5 

mm 

7.25 

■SHI 

7.40 

Hi 

6.80 

7.48 

14.98 

7.30 

5.20 

6.20 

8.54 

16.67 

7.10 

4.80 

ESE3 

6.90 

4.40 

189 

am 

6.70 

4.10 

K9 

6.65 

3.90 

4.60 

12.82 

20.88 

6.60 

3.70 

4.40 

ESQ! 

22.39 

BB1 

1 15.06 

24.14 

4.25 

6.65 

3.25 

4,20 

6.70 

3.20 

4.25 

IIB!1 

6.75 

■El 

4.25 

■ 

gn 

_ _ 

REMARKS: 

Average  ratio  end  narrow  transom  give  low  resistance  characteristics  at  2.3 
<(Fn^  0*5  and  average  resistance  characteristics  at  fn^^  3*5*  Relatively 
straight  buttocks  forward  give  only  average  resistance  characteristics  at 
rnv  <2.3. 


I  TEST  CONDITIONS 


TEST 

NO. 

‘A 

lb 

V 

lb 

A 

<yl/* 

*yT/S 

MAXIMUM 

STABLE 

F(IV 

T. 

a. 

DRAFT 

FWO. 

COEFF. 

AFT. 

CO  APT 
OP 

CENTROID 
OF  A 

Z 

98.0 

61,900 

8.44 

6.58 

-mmmmmm 

a.25** 

Jins. 

+  1.55® 

- •. 

i 

78.9 

*9,000 

9.75 

7.07 

i.?r  x 
jubil 

+  1.08* 

4 

120.  i 

75.000 

7.3* 

6.13 

2^68®  * 
NTMR 

+  1.98* 

5 

129.6 

(1,(50 

7.00 

5.99 

t.ff  X 
STEHF 

+  0.05® 

1.133 

1.170 

6.0  Si 

31  FORM  CHARACTERISTICS 


MODEL  PULl  SIZE 

/ 

A*  n.«i5 ...  ft.  /A*  824.73  ...  ft 
L»  7.6*9  ft.  '  L*  <5.02  ft, 
1,492  ft.  (jk»  1*.66  ft. 


■MU  Kkl  >6  WCRtS 
0  '  1  »*»«»•«<  '  * 


Figure  3  -  Design  Data  Sheet  for  Model  3' 
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PLANING  BOAT  DESIGN  DATA  SHEET 
DAVID  W.  TAYLOR  MODEL  BASIN 

JUNE  1955 

DTMB  MODEL  3626  5^?  SCALE  70  FT.  ELCO  PT  BOAT 


MODEL  DATA 


IASIN  hioh  spies  basis 
.SIN  SIZE  2968'*2i'*uo1»nd  16<) 
)ATE  OF  TEST  8  oct  5 « 

'ATER  TEMP  73®  t 
jWENOAOES  SPRAT  STRIPS 
■TURBULENCE  STM  ROSB 
fdODEL  MATERIAL  ROOD 

I0OEL  FINISH  PA  1ST 

:wt  ho,  5 


F 


1- 

*1 

Wi-K 

WLS 

WL1f 

06 

8.82 

7.50 

6.90 

■7. 60 

5.3* 

11.68 

7.45 

6.20 

7.25 

6,-10 

,13.33 

7,*0 

5.70 

6.80 

?.*s 

1*.98 

7.30 

,5.20 

6.20 

1.5* 

16.67 

7.10 

4.80 

5.50 

9.60 

17.58 

6.90 

4,40 

5.10 

.4,70 

18.79 

6.70 

4.10 

4.80 

]  .1.76 

19.92 

6,65 

3,90 

4.60 

§2,82 

20.88 

6.60 

3.70 

*.40 

&),9S 

22.39 

6.60 

3.55 

* -.31 

6-5.06 

24.1* 

6.65 

3.*o 

*.25 

p.oS 

26.0* 

6.65 

3.25 

4.20 

97.16 

28.30 

6. to 

3.20 

*.25 

§1.23 

39.6* 

6.75 

3.05 

*.25 

| 

_ — - 

REMARKS: 


Avef»A«  ,jL_  ratio  And  narrow  tr.Mo*  jiva  low  rxl.tAne.  ehar»et«riitlei  At  2.3 
<Fny  <3.5  tnd  avorAgg  r.al.t.ne.  ehAr.et.riatle.  At  fny>  3.5,  R.Utlv.ljr 
Atralght  Buttoekj  forward  giwt  only  Average  reaiatence  eharaetariAtlei  At 

Fry  <2.3. 


I  TEST  CONDITIONS 


TEST 

NO. 

Ah 

lb 

lb 

A 

yl/3 

■yT/i 

MAXIMUM 

STABLE 

T. 

a. 

DRAFT 

FWD. 

COEFF. 

AFT. 

CO  AFT 

OF 

CCNTBOIO 

OF  A 

LCG 

%L 

2 

98.0 

61,900 

8.4* 

8.58 

2.8*°  x 
8TPW  1 

+  1.55® 

3 

78.9 

49,000 

9.75 

7.97 

ITt?  « 

StMlf 

4  1.08* 

4 

120.8 

75.000 

7.3* 

6.13 

12768®  X 
STMS  . 

♦  1.98* 

5 

129.8 

81,850 

7.00 

5.99 

0.75”  t 
STMS 

+  0.05® 

1.133 

1.170 

8.0  m 

*3.0 

II  FORM  CHARACTERISTICS 


HE  LINES 
MODEL 


FULl  SIZE 


A*  U.A15.,.  ft.  A*  824.73  ,,.  ft 
Lw  7.6*9  ft.  L*  iJ.Mft. 

B^w  l.*92  ft.  E^»  12.88  ft, 
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OTUfi  MODJEL  3720 


MOeik  MAU  IN  IN< 
C  I  >  J  *  J  »  T  • 


PLANING  BOAT  DESIGN  DATA  SHEET 
DAVID  W.  TAYLOR  MODEL  BASIN 

JUNE  1955 

DTMB  MODEL  3720  i/9  SCALE 


79  FT.  HIG< 


2 


MODEL  DATA 


BASIN  HIOH  sreffl  BASIN 


BASIN  SIZE  2968,*21>x(10'Anl  16') 


DATE  OF  TEST  7  MC  !* 


WATER  TEMP 


APPENDAGES  nr.L  A  SPRAT  STRIPS 


TURBULENCE  SUM.  NONE 


MODEL  MATERIAL  WOOD 


MODEL  FINISH 


TEST  NO.  5 


P3E3E1 
mnnl 


7.72 

6.20 

7.60 

5.77 

5.*5 

7. AO 

5.13 

7.20 

A. 73 

7.00  A.AO  5.15 


*.w  A.as 


3.95  !  *.55 


IMMI  g  5 

ftMlECTIAijl  E3Sgl 

lEUESlgEiroigTlI 


REMARKS- 

Relatively  high  -Ia»  ratio,  excessive  twist  (  indicated  ty  rata  of  change  of 
bA 

j- 1  )  and  pronounced  concave  sections  give  average  resistance  characteristics 
a t  fny  <^2  and  poor  resistance  characteristics  at  Pn^7/;  P, 

I  TEST  CONDITIONS 


A. 

lb 

4. 

lb 

■7I/* 

_L 

7i/» 

MAXIMUM 
STABLE 
. F«« 

T. 

CL. 

DRAFT  COEFF. 

FWD,  AFT, 

CG  Af 
OF 

CENTaac 

OF  A 

121.3 

89,120 

7.78 

6.61 

0.5^x 

STERN 

+  1.12° 

13. 1* 

121.3 

89.120 

7.78 

6.61 

1.79°x 

BOW 

-1.25° 

L  h33L 

’3*. 5 

98,630 

7.26 

6.39 

1.576* 

anN_ 

-  1.03° 

}.?t 

13A.5 

98,830 

7.26 

6.39 

0,8f* 

_  BOW... 

-0.33° 

-7  75.1 

139.6 

104,660 

7.00 

6.27 

i.of* 

BOW 

-0.51® 

1.557 

1.123 

6.05 

It  FORM  CHARACTERISTICS 

!  I  i  !  a  I  j 


60 - i - - 

|  L/B,*  5.60  | 
NO,-  L/B„*  *.59  - 
BT/B,=  0.71A 


.! _ I  . . 

o  10 


HE  LINES 

MODEL  FULL  SIZE 

A*  11.993  H  t *  A*  971.*  •«  ft 

L*  6.200  ft  L*  7.3*  ft 


BUTTOCK 


3.*  l.*63  f* 


Et»  13.19  « 


|  '  MAMA  ICAU  IN  *<«(« 

|  OlIJASiTiPlOllil 


I 
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“T,5t;  y 


!"Q*a£jf 
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t.SLARCtP 

imr  »Wi> 
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Figure  4  -  resign  Data  Sheet  for  Mode 


PLANING  BOAT  DESIGN  DATA  SHEET 
DAVID  W.  TAYLOR  MODEL  BASIN 

JUNE  1955 

DIMS  MODEL  3720  1/9  SCALE 


79  FT.  HIGGINS  PT  BOAT 


REMARKS 

Relatively  high  J*-  ratio,  excessive  twist  (  indicated  by  rata  of  ehanfce  of  angla 
°k 

ft  )  and  pronounced  concave  sections  give  average  resistance  characteristics 
at  f ^2  and  poor  resistance  characteristics  at  Fny^>  2. 


I  TEST  CONDITIONS 


"yl/>  "yi>l 


121.3 

39,120 

!  7.78  | 

6.61 

121.3 

89,120 

wm 

^.61 

li«.5 

98,830 

7.26 

6.39 

u*.  y 

98,839 

7.26 

6.39 

139,6 

109,680 

7.00 

6.27 

r.  a. 


3.7*L 


-6.0«,  *0.9- 


3 
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PLANING  BOAT  DESIGN  DATA  SHEET 
DAVID  W.  TAYLOR  MODEL  BASIN 

JUNE  1989 

DTMB  MODEL  3722  **  SCALE 


REMARKS: 


MODEL  DATA 


BASIN  HIM  SPEED  MSI* 

BASIN  SIZE  8986'.x81**Uo*M8  l6‘) 

DATE  OF  TEST  S  ***  55 
WATER  TEMP  61#r 
APPENOA0ES  SPUE*  am  PS 
TURBULENCE  8TIM  ROW 
MODEL  MATERIAL  »<X» 

MODEL  FINISH  »MT 

TXST  *0.  3  **** 


IE*  mX7IEnE3l E" 

_ _ rnmm  wEMtsmuznEawm 

icaccicni  EanaratsJiKa 
itMBJtaEEa  wmmnsmtmm 
m^smiAiiisa  cagoEiBaiEi 
(^■EIIlICTIKSEEl 

Ife^EEaramarai  mggaiaiBesaigzi 


liflJ 


EryiCKlERHEluLtAl 

isliiiEBSEaBa 

■mill 


CQSEElBElBEltSIl 

csacEKEinaiEi 

GffiaEESBGliSaiEI 

macEUsassaiiEi 

rMigEnggaca 

regipjJBlEEiERQESl 


»«l*tl*»l*  high  |L-  ratio  tad  Barn*  tranaca  |ln  lo»  nalituot  ebara 
at  Tr»  y  <3,  Ararat.  raalatanca  oharaatariatlaa  at  fny)  3. 


I  TEST  CONDITIONS 


138*7 

94,500 

7.79 

8.70 

141.9 

105,000 

7.85 

8.47 

148.0 

ISO 

7.00 

'  8.38 

TO 

1  90,790 

•  r*\ 

6.80 

DRAFT 

COEFF. 

FWD. 

AFT. 

I 


1.380  0.994 


1.171 


-0.45*  1.409  0.98* 


H  FORM  CHARACTERISTICS 


L/Ba*  *•» 
L/B*>  ♦.* 
S/B,* 


sssiasBB 
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Figure  5  -  resign  Data  Sheet  for  Model 
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PLANING  BOAT  DESIGN  DATA  SHEET 
DAVID  W.  TAYLOR  MODEL  BASIN 

JUNE  I960 

DTMB  MODEL  3722  V9  SCALE  SO  FT.  ELCO  PT  BOAT 


DATA 

iMI* 

il'xdO'tnd  16') 
O  J5 

i 

f  STRIPS 
IDRE 
WOOD.. 

mm 


TUT  HO.  * 


PI 

WL, 

WLt 

WL* 

EH 

E S3 

8,90 

7.90 

8.02 

ESI 

8.49 

8.09 

8.7a 

7.80 

m 

10.55 

8.00 

8.22 

7.45 

S3 

iryi 

7.9* 

5.99 

7.72 

xa 

13.78 

7.90 

5.70 

7.04 

xa 

15.49 

7.8o 

5.*1 

8.84 

xa 

17.0a 

7.83 

5.09 

6.00 

J.7C 

18.81 

7.50 

5.40 

m 

17.75 

7.40 

4.49 

5.10 

S3 

71.25 

7.35 

4.2* 

4.90 

m 

*7.73 

7*29 

4.0* 

4.70 

«.6« 

*4.39/ 

7.94 

3.83 

4.80 

5.80 

28.32 

7.37 

3.79 

4.40 

t.ft 

*3,78 

7.96 

3.80 

4.40 

b*9 

30.4J 

7.30 

3.48 

4.30 

tin 

33.0* 

7.30 

4.35 

REMARKS: 

Mlttlwly  M*h  jL.  r*tlo  uH  arrow  truioi  lln  lo»  rulitwi  gHirutirlitlu 
»t  Jny  <(3.  lw»r»|.  rulatene*  <sh»rmotwrlitio«  *t  hy)  j. 


I  TEST  CONDITIONS 


TEST 

MO. 

V 

ib 

*9 

lb 

A 

yt/t 

L 

yt/T 

MAXIMUM 

STABLE 

F*7 
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Figure  7 


-  Chart  for  Converting  Power  Coefficients  at  100,000  Pounds 
Displacement  to  Other  Values  of  Displacement. 
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